A global trend of intensive rapeseed production as a sustainable source of energy has also been accepted in our region, but intensified production results have increased pest populations in that crop. Central European countries with a long tradition of rapeseed production have ample data on pest biology, control and effects of insecticide applications, but such data are almost nonexistant under our regional conditions. In the light of this fact, the objective of our study was to determine the optimal time for insecticide applications for controlling pest species of the genus Ceuthorrynchus.
INTRODUCTION
The existing global trend of intensive production of rapeseed as a sustainable source of energy has also been accepted in our region. However, intensified production (more rapeseed fields, winter and spring sowing) results in an increased number of insect pests, such as Meligethes aeneus F., Ceuthorrhynchus quadridens Panz., C. napi Gyll., C. assimilis Payk. and Athalia rosae L. The examination of causes of low seed yields of rapeseed has pointed at pests and harmful microorganisms as the most significant factors of yield loss of this crop (Sekulić and Kereši, 2007) . A short breeding history of this species has revealed a new problem in its protection, a necessity to determine the optimal time of insecticide application against Ceuthorrhynchus spp. under our regional conditions, as the production of this crop became highly endangered after the emergence and population density of those pests in 2008 and 2009 . Vuković et al. (2007 studied the insecticidal effects of alpha-cypermethrin and tau-fluvalinate in controlling M. aeneus, but high population of Ceuthorrhynchus spp. was again observed. Considering the place of damage (stem and leaf), there was up to 60% of plants on average infested by C. quadridens. A more significant percentage decrease, compared to untreated plants, was recorded only after the application of insecticides based on tau-fluvalinate. Plants with signs characteristic of a presence of C. napi (growth disorder, spiral stem curl, shrubby look, stem decomposition) were not detected on the experimental field. Preliminary studies have shown that damage reduction is possible by monitoring outbreaks, evaluating population abundance and applying insecticides, considering the factors mentioned and the phase of plant development.
The objective of this paper was to determine the optimal time for insecticide application to control pest species of the genus Ceuthorrynchus.
MATERIAL AND METHODS
A Ceuthorrhynchus spp. population was monitored under field conditions by trapping dishes that showed the number of trapped adults. Deadlines for insecticide applications were determined based on the recorded number of adults in trapping dishes, temperature conditions and the phase of plant developement.
Trials were set up according to standard OEPP methods (Anonymous 1997 (Anonymous , 1999 (Anonymous , 2006 with certain adaptations concerning the pest species. Comercial insecticide formulations based on chlorpyrifos (400 g a.i./l) + bifenthrin (20 g a.i./l), applied at 0.5 and 0.75 l/ha rates, and deltamethrin (25 g a.i./l) at 0.3 l/ha, were applied: a) once at the maximum abundance of trapped adults (March 30, 2009 ) and exceeding control threshold, in the phase of intensive plant growth, when their harmful effect is at a peak; b) twice -first at the maximum abundance of adults (March 30, 2009) , and then eight days later (April 7, 2009 ).
Trials were set up in two localities (Kać and Kovilj) on the varieties Ontario and Triangle, using a randomised complete-block design with four replicates. Insecticide effects were assesed based on: the number of adults/20 plants/replicate, the number of damaged plants, and the number of larvae/plant.
RESULTS AND DISCUSSION
Restrictions concerning a more rational use of fossil fuels and increased concerns for the environment have rapidly favorized biodiesel production and, consequently, rapeseed as a basic raw material. Central European countries with a long tradition of rapeseed breeding have ample data on pest biology, control and effects of insecticide applications (Burghause und Schackmann, 2006) .
Until recently, rapeseed had been a very rare crop in our region with insignificant acreage and little attention focused on problems associated with cultivation of this crop. Insecticides intended to protect it are being registered and applied, yet there is almost no written data on levels of protection and effects of application on some pest species.
In trials conducted in 2009 to determine the site of damage and manner of spreading among rapeseed plants, the most abundant pest species was C. quadri- dens and there was an insignificant presence of C. picitarsis and C. napi, considering the very low number of plants with the characteristic "S" symptom on the stem (Eickermann et al., 2006; Krause et al., 2006) . According to instructions for the region of Serbia, the time for insecticide application against Ceuthorrhynchus spp. is when 10-20 insects per day are found trapped in trapping dishes, or more than one adult per five plants, or signs of oviposition on more than 20% of the plants (Anonymous, 1983) . According to instructions for insecticide application and monitoring of insect emergence, treatment was done immediately after detecting high adult abundance in order to reduce the possibility of egg laying, while repeated application was aimed to prolong this interval and protect the plants from harmful larvae.
The difference in adult abundance evidently depended on the locality. In Kać the maximum number of trapped adults per dish was 15 and in the locality of Kovilj 69-80 (March 30, 2009) . Insecticide application in both localities, regardless of the insecticide used, rate of application and number of applications, resulted in complete elimination of adults within a period of four days (Tables 1 and 2 ). However, in assessing insecticide effects, and having in mind that the number of infested or damaged plants is in certain proportion with the number of detected larvae/plant, advantage should be given to assessments of stem damage that results in a loss of mechanical hardness and stem breakage.
Considering the percentage of infested plants and number of larvae/plant, the applied formulations based on chlorpyrifos + bifenthrin had certain advantage over the effects of deltamethrin, regardless of application rate and number of treatments. The use of deltamethrin formulation resulted in a significant decrease in the number of larvae/plant, compared to untreated plants, but the percentage of infested plants was still estimated as very high, being 62.5-95%, regardless of the number of treatments. It is important to note that Ceuthorrhynchus spp. are exposed to the activity of pyrethroids as nontarget organisms because six compounds from the pyrethroid group of insecticides are being used to control M. aeneus in our conditions (Sekulić and Savčić-Petrić, 2009 ). In a study by Heimbach et al. (2006 Heimbach et al. ( , 2006a on 25 samples of rapeseed in the area of intensive rapseed production in Germany, the species C. napi and C. pallidactilis were the only two species showing reduced susceptibility to pyrethroids. According to Muller (2008) , the mortality rate after lambda cyhalothrin treatment (0.003- 
